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5. H Title of Invention MEASURING OF FIBER PROPER TIES 
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$f Inventor(s) KARLSSON, Hakan et al 

Af||icant herewith submits the following under 35 U.S.C. 371 to effect filing: 

7. vj Please immediately start national examination procedures (35 U.S.C. 371 (f)). 



□ A copy of the International Application as filed (35 U.S.C. 371 (c)(2)) is transmitted herewith (file if in 
English but > if in foreign language, file only if not transmitted to PTO by the International Bureau) including: 

a. □ Request; 

b. □ Abstract; 

c. pgs. Spec, and Claims; 

d - sheet(s) Drawing which are □ informal □ formal of size □ A4 □ 1 1" 

9. A copy of the International Application has been transmitted by the International Bureau. 

10. A translation of the International Application into English (35 U.S.C. 371(c)(2)) 
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(3) _8 pgs. Spec, and Claims; 
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□ informal Kl formal of size A4 □ 1 1" 
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Notice per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 
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11. [X] Please see the attached Preliminary Amendment 2001 

12. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 

371(c)(3)), i.e., before 18th month from first priority date above in item 3, are transmitted 
herewith (file only if in English) including: 

13. IEI PCT Article 19 claim amendments (if any) have been transmitted by the International Bureau 

14. □ Translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)), i.e., of 

claim amendments made before 18th month, is attached ( required by 20th month from the date in 
item 3 if box 4(a) above is X'd. or 30th month if box 4(b) is X'd. or else amendments will be 
considered canceled) . 

1 5. A declaration of the inventor (35 U.S.C. 371 (c)(4)) 

a. □ is submitted herewith □ Original □ Facsimile/Copy 

b. .|3 is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements Notice 

per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

16. An International Search Report (ISR): 
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III International Bureau with Annexes (if any) in original language. 
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hi c.2 IE! Specification/claim pages #1 . 2, 2a, 7 claims #1-7 

111 Dwg Sheets # 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re PATENT APPLICATION OF 
Inventor(s): KARLSSONetal 
Filed: Herewith 

Title: MEASURING OF FIBER PROPERTIES 

APRIL 18, 2001 



PRELIMINARY AMENDMENT 



Hon. Commissioner of Patents 
Washington, D.C. 20231 



Wr. 

|Ji Please amend this application as follows: 



1,1 



IN THE SPECIFICATION : 



111 



At the top of the first page, just under the title, insert 



1=1 

H 
§„<, 

H 

Ci and that International Application 



[X] —This application is the National Phase of International Application 
PCT /SE99/01878 filed October 19, 1999 which designated the U.S. 



was Q was not published under PCT Article 21(2) in English. ~ 



Respectfully submitted, 

PILLSBURY WINTHROP LLP 
Intellectual Property Group 



Atty\Sec. ALM/sdm 

1 100 New York Avenue, NW 

Ninth Floor 

Washington, DC 20005-3918 
(202) 861-3000 



By: , 

^fc* Attorney: Anthony L. Miele 
V Reg. No: 24,393 

Tel. No.: (202)861-3568 
Fax No.: (202)822-0944 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re PATENT APPLICATION of: 

KARLSSON, et al. Group Art Unit: Unknown 

Application No.: 09/807,728 Examiner: Unknown 

Filed: April 18, 2001 

FOR: MEASURING OF FIBER PROPERTIES 

******* 

July 17, 2001 
PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Please amend this application as follows: 
IN THE CLAIMS : 

3. (Amended) Device according to claim 1, characterised in that the periphery of the 
other limiting surface extends to reach an outer wall (36) of the measuring cell (10) and that a 
intermediate space occurs between the periphery of the said one limiting surface and the outer 
wall (36) to form a peripheral field (54). 

4. (Amended) Device according to claim 1, characterised in that the distance 
between the limiting surfaces is adjustable within the range of 0.5-5 mm. 



5. (Amended) Device according to claim 1, characterised in that the inlet opening 
(38) is positioned centrally with regard to the said one limiting surface to obtain a radial 
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suspension flow in the measuring field (48) having circular limiting surfaces, with a pressure 
that diminishes in a radial direction. 

6. (Amended) Device according to claim 1, characterised in that the other limiting 
surface is rotatable by the aid of a motor (72). 

7. (Amended) Device according to claim 1, characterised in that the area of the inlet 
tube (42) across the direction of flow is greater than the area of the measuring field (48) 
across the direction of flow immediately after the inlet opening (38). 

8. (Amended) Device according to claim 1, characterised in that the said outer wall 
(36) of the measuring cell (10) is provided with stop elements (66, 68) to limit the movement 
of the piston cylinder in an upper and a lower position. 

9. (Amended) Device according to claim 1, characterised in that the inlet opening 
(38) is positioned centrally with regard to the said one limiting surface to obtain a radial 
suspension flow in the measuring field (48) with a pressure that diminishes in a radial 
direction. 

10. (Amended) Device according to claim 1 , characterised in that the moveable 
limiting surface can rotate with the aid of a motor (72). 



30197379vl 
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1 1 . (Amended) Device according to claim 2, characterised in that the area of the inlet 
tube (42) across the direction of flow is greater than the area of the measuring field (48) 
across the direction of flow immediately after the inlet opening (38). 



See the attached Appendix for the changes made to effect the above paragraphs. 
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REMARKS 

Early and favorable action is earnestly solicited. 

Respectfully submitted, 
PILLSBURY WINTHROP LLP 



By: 




Reg. No. 34,393 

Tel. No.: (703)905-2146 

Fax No.: (703)905-2500 

ALM/jc 

1600 Tysons Boulevard 
McLean, Virginia 22102 
(703) 905-2000 

Enclosure: Appendix 



30197379vl 



Application of KARLSSON et al. - 09/807,728 



APPENDIX 

VERSION WITH MARKINGS TO SHOW CHANGES MADE 

IN THE CLAIMS 

3. (Amended) Device according to [any of claims 1 and 2] claim 1 , characterised in 
that the periphery of the other limiting surface extends to reach an outer wall (36) of the 
measuring cell (10) and that a intermediate space occurs between the periphery of the said 
one limiting surface and the outer wall (36) to form a peripheral field (54). 

4. (Amended) Device according to [any of claims 1-3] claim 1 , characterised in [tht] 
that the distance between the limiting surfaces is adjustable within the range of 0.5-5 mm. 

5. (Amended) Device according to [any of claims 1-4] claim 1 , characterised in that 
the inlet opening (38) is positioned centrally with regard to the said one limiting surface to 
obtain a radial suspension flow in the measuring field (48) having circular limiting surfaces, 
with a pressure that diminishes in a radial direction. 

6. (Amended) Device according to [any of claims 1-9] claim 1 , characterised in that 
the other limiting surface is rotatable by the aid of a motor (72). 

7. (Amended) Device according to [any of claims 2-6] claim 1 , characterised in that 
the area of the inlet tube (42) across the direction of flow is greater than the area of the 
measuring field (48) across the direction of flow immediately after the inlet opening (38). 
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8. (Amended) Device according to [any of claims 1-7] claim L characterised in that 
the said outer wall (36) of the measuring cell (10) is provided with stop elements (66, 68) to 
limit the movement of the piston cylinder in an upper and a lower position. 

9. (Amended) Device according to [any of claims 1-8] claim L characterised in that 
the inlet opening (38) is positioned centrally with regard to the said one limiting surface to 
obtain a radial suspension flow in the measuring field (48) with a pressure that diminishes in 
a radial direction. 

10. (Amended) Device according to [any of claims 1-9] claim L characterised in that 
the moveable limiting surface can rotate with the aid of a motor (72). 

1 1 . (Amended) Device according to [any of claims 2-10] claim 1, characterised in 
that the area of the inlet tube (42) across the direction of flow is greater than the area of the 
measuring field (48) across the direction of flow immediately after the inlet opening (38). 

END OF APPENDIX 
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CLAIMS 

1. Device for measuring fibre properties in a flowing suspension, which de- 
vice includes a measuring cell (10) in which there is a measuring field (48) defined 
between two limiting surfaces and a means (56) of adjusting the width of the mea- 

5 suring field (48), the limiting surfaces having two opposing, transparent sections (60, 
62) that allow illumination through the flowing suspension passing through and mea- 
surement by optical means, and the measuring cell (10) having an inlet opening (38) 
intended for the whole of the suspension flow and an outlet opening (40) intended for 
the whole of the suspension flow, characterised in that the inlet opening 
10 (38) extends through one of the limiting surfaces. 

2. Device according to claim 1, characterised in that an inlet tube 
(42) for directing and stabilising the suspension flow is connected to the inlet ope- 



H ning (3 8) and has a length that is greater than its width. 

H 
III 



3. Device according to any of claims 1 and 2, characterised in that 
1 5 the periphery of the other limiting surface extends to reach an outer wall (36) of the 
|!| measuring cell (10) and that a intermediate space occurs between the periphery of the 

said one limiting surface and the outer wall (36) to form a peripheral field (54). 
^ j 4. Device according to any of claims 1-3, characterised inthtthe 

distance between the limiting surfaces is adjustable within the range of 0.5-5 mm. 
20 5. Device according to any of claims 1-4, characterised in that the 

inlet opening (38) is positioned centrally with regard to the said one limiting surface 
to obtain a radial suspension flow in the measuring field (48) having circular limiting 
surfaces, with a pressure that diminishes in a radial direction. 

6. Device according to any of claims 1-9, characterised in that the 
25 other limiting surface is rotatable by the aid of a motor (72). 

7. Device according to any of claims 2-6, characterised in that the 
area of the inlet tube (42) across the direction of flow is greater than the area of the 
measuring field (48) across the direction of flow immediately after the inlet opening 
(38). 

30 
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Measuring fibre properties 

The present invention relates to a device that allows the measurement of fibre 
properties in a flowing suspension, which device includes a measuring cell in which 
there is a measuring field defined between two limiting surfaces and a means of ad- 
5 justing the width of the measuring field, the limiting surfaces having two opposing, 
transparent sections that allow illumination through the flowing suspension passing 
through and measurement by optical means, and the measuring cell having an inlet 
opening intended for the whole of the suspension flow and an outlet opening inten- 
ded for the whole of the suspension flow. 

1 0 The basic principle for a measurement of the intended type is that the fibres 

are introduced into a measuring chamber. In the measuring chamber, the fibres are 
illuminated and observed by an optical system. The optical system has a limited 
depth of focus. This requires that the extension of the measuring chamber must be 
less than the depth of focus. This is to make it possible to obtain sharp images of the 

1 5 fibre and means that the dimensions are normally very small, which in turn leads to 
major problems in eliminating blockage of the measuring chamber. 

One example of this basic principle is the so-called Kajaani meter (FS200), 
that today allows a standard method for analysing the length of fibres in the laborato- 
ry. In this known meter, fibres flow through a capillary with a diameter of 0.2-0.4 

20 mm. The advantage of a capillary is that the fibre is oriented in two planes. Measu- 
rement of it is facilitated when the fibre is oriented in the direction of flow. The pro- 
blem here is that the capillary blocks easily if larger particles also follow in the flow. 
Such a meter is therefore not suitable for use on-line in the processing industry when 
impurities can occur and at the same time as one has extreme demands on the availa- 

25 bility of the measuring instrument. 

In the measurement systems Optikappa and PQM, which relate to an on-line 
arrangement for measuring the quality of fibres, the fibres have to flow through a 
glass cuvette of sufficiently large dimensions so that the risk of it becoming blocked 
is very small The dimensions across the area of flow are 10x10 mm. This has been 

30 used in a factory environment for some considerable time and works satisfactorily 
on-line with good availability. However, the problem with this solution is that it does 
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not allow sufficiently good optical focus in the imaging. 

US 5,31 1,290 describes a measuring device for measuring in a column-shaped 
section. Here, a flow of fibres surrounded by a flow of pure water is processed in the 
measurement section. This is claimed to reduce the risk of blockage due to bundles of 
fibres, fibre flocculation and/or so-called straggles. One therefore avoids the use of 
very narrow measuring columns. 

Swedish application No. 870 44 85-5 describes a device for preparing a sus- 
pension for measuring in a column-shaped measuring section with high concentra- 
tions of fibre. The principle is built on there being a narrower column immediately in 
front of the measuring column where energy is supplied in the form of a rotating im- 
peller that is arranged to disrupt flocculation and larger impurities. As the impurities 
are broken down, the risk of blockage is consequently reduced. 

US 3,740,156 shows how a sample is captured between two windows that are 
moveable across the direction of flow. 

EP 0 302 009 shows two moveable windows in a channel. 

Both latter named arrangements do not, however, work satisfactorily in a flow 
containing fibres when one wants to measure the particle size distribution of the 
fibres in a manner that is fully statistically correct. There is a large risk of fractiona- 
tion caused by the gradient of the flow as only part of the passage is closed. 

The present invention takes into consideration many of the disadvantages of 
the designs named above and is characterised firstly in that the inlet opening extends 
through one of the limiting surfaces. 

Advantageous embodiments of the new measurement device are evident from 
the non-independent claims 2-7. 

The new design allows optical measurement of fibre properties with both high 
precision and good focus, whereby the problem of blockage of the measuring field is 
at the same time eliminated in a simple and practical manner. In addition, with one 
preferred embodiment, it is possible to obtain a measurement flow that is better than 
described in US 5,3 1 1,290. In the present case, the direction across the flow in the 
x/y plane can be considered as indefinite. The flow can also be considered as flow in 
a thin indefinite plane between two permanent limiting surfaces. Well-defined mea- 
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suring conditions thus exist with little influence of disturbing edge effects. 

There is little risk of blockage according to the invention as the fibres flow 
through a measuring field whose width can be altered. During measurement, the me- 
asuring field is given a width so that a good image of the particles being studied is 
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obtained. The measurement is representative as the whole of the flow passes between the 
measuring field. Between measuring sequences, the measuring column can be widened so 
that it can be flushed clean, preferably with water. 

This solution does not necessarily require any rotating parts in the actual 
5 measuring cell, which is, however, the case with the design according to Swedish 
application no. 870 44 85-5. 

The invention will now be described in more detail below with reference to 
the enclosed drawings, whereby: 

Fig. 1 shows a plane view of the new measuring device connected in the 
10 correct configuration for on-line measurement in connection with a conventional process 
line from the side and partly in section; 

Fig, 2 shows a side section of the new measuring device and its key 

components; 

Fig. 3 shows a section along line A-A in Fig. 2 whereby the size of the 
15 sectional view is greatly reduced; and whereby 

Fig. 4 shows a possibility for rotation in one of the parts included in the 
device according to Fig. 2. 

Identical parts that appear in the different figures have been assigned identical 
numerical designations. 
20 The measuring cell 10 shown in Fig. 1 includes a loop 12 in which the 

suspension flow intended for the measurement of fibre properties circulates. Samples are 
removed with a sampler 14 from a process line 16 with a direction of flow indicated by the 
arrow and are flushed over to a tank 18. In the present case, the sample is diluted in tank 
18 with water from a line 20 via a valve 22 to obtain a suitable suspension. The suspension 
25 is pumped from tank 18 to measuring cell 10 by a pump 24. Afterwards, the suspension 
flow is returned from measuring cell 10 to tank 18. When measurement of all of the 
intended suspension flow has been completed, a valve 28 opens and the system is emptied 
via waste outlet 30. 

The actual measuring cell 10 and its key parts for the invention are more 
30 evident in Fig. 2. Measuring cell 10 has the shape of a cylindrical measuring cell that is 
limited by a plane circular upper wall 32 and a plane circular lower wall 34. The 
cylindrical wall 36 of the measuring cell and both circular walls 32, 34 are all suitably 
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manufactured in metal. There is a central inlet opening 38 for a suspension flow in the 
middle of lower wall 34 and an equivalent outlet opening 40 in cylindrical wall 36. In the 
current example, the axes for both openings 38, 40 form an angle of 90° to one another. A 
cylindrical inlet pipe 42 to direct and stabilise the incoming suspension flow is connected 
to inlet opening 38. Inlet pipe 42 has a length that is several times greater than its width. 
Inside measuring cell 10, there are two glass plates 44, 46 that are flat and parallel with 
one another. A measuring field 48 for the suspension flow is defined between both glass 
plates 44, 46. The suspension flow enters via inlet opening 38 in lower wall 34 and a 
central opening 50 in the lower glass plate 34 that is associated with inlet opening 38 and 
located at its centre. 

As is evident from the drawing, the periphery of upper glass plate 46 is 
sealed against the inside of cylinder wall 36 of measuring cell 10. This makes us of 
standard technology using circular gaskets 52. Lower glass plate 44 does not, however, 
extend at its periphery all the way to the inner limiting surfaces of measuring cell 10 but 
instead leaves an intermediate ring-shaped space 54. This means that a centrally incoming 
suspension flow will pass radially outwards in measurement field between both glass plates 
44, 46 whereby the pressure of the suspension flow is greatest at the actual inlet opening 
38 and then diminishes towards ring-shaped space 54. 

As is also evident from the drawing, upper glass plate 46 forms a cylindrical 
piston that can be raised and lowered inside measuring cell 10 via positioning equipment 
such as a pressurised air-driven piston rod 56 so that the width of the measuring field 48 
can be changed according to wish. In this way, the desired width of the measuring field 
can be obtained and thus also a sufficient depth of focus in the measurement. In the 
embodiment shown, identical light sources 58 are placed in connection with the outside of 
the underside of lower wall 34 to pass light through the suspension flow in measurement 
field 48 via respective transparent windows 60, 62 in both glass plates 44, 46. Inside 
measuring cell 10, there are equivalent cameras 64 for registering the image. The number 
of light sources 58 and cameras 64 can naturally vary according to wish. Fig. 2 shows 
only two light sources 58 and thus two interacting cameras 64. 

The measuring area comprises only a part of the total surface area of the 
respective glass plates 44, 46 so that the measurement will not be dominated by edge 
effects. 
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As upper glass plate 46 can be raised and lowered within an area that is 
limited by equivalent stop devices 66, 68 arranged on cylinder wall 36, it is easy to widen 
the measuring field 48 to flush it clean with water as needed before the measurements 
continue. In this way, measuring field 48 does not need to be back-flushed, which is the 
5 usual means of operation with conventional designs. 

It has been shown that in small measurement fields 48 (e.g. 0.5 mm), a very 
effective disintegration takes place in the actual measurement field due to the shear flow 
that arises there. This is positive and important for the measurement of fibre-containing 
suspension flows where one wants to keep the suspended particles dispersed during 

10 measurement and it further emphasises the value of measuring in narrow, flat 

measurement fields. The system of recirculation improves the conditions even more. 

There is, however, a risk that particles or conglomerates of particles that are 
too large become blocked before the measuring field 48. By choosing fibre concentrations 
suitable for the conditions (0.02 gram per litre, which is very low), and suitable flow rates 

15 (greater than 1 m/sec), the fibres can nevertheless normally pass through measuring field 
48 and so that a blockage in the suspension flow only occurs as an exception. With the 
present invention, it thus has to be accepted that occasional measurements can be disturbed 
if occasional too large particles accompany the sample. This will not cause the 
measurement system to cease to function as it is self-cleaning. By running double samples 

20 and checking the deviation between the double samples, one can ensure that the 

measurements are correct. If too large a deviation is seen, the sample can be re-run. 

Fig. 3 shows the lower glass plate 44 of the measuring field 48. The 
suspension flow enters through the inlet opening 38 and flows radially outwards from the 
centre of the lower glass plate 44 towards the periphery, as is marked by arrows. The 

25 entire suspension flow passes this way. The suspension flow has its full pressure at the 
inlet opening 38 and this diminishes radially outwards in the measuring field 48, after 
which the suspension is collected in the annular-shaped collection ring 54 following the 
drop in pressure across measuring field 48. The suspension flow finally passes through the 
outlet opening 40 and back to the tank 18 (Fig. 1). 

30 Fig. 4 shows an example of how the moveable upper glass plate 46 can rotate 

with the aid of a motor 72. The suspension flow enters via inlet opening 38, passes 
measuring field 48 and finally flows out via outlet opening 40 (Fig. 2). In this way, 
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increased shearing forces; are obtained in the measuring field. This is possible due to the 
rotational symmetry of the design. The flow through in measuring field 48 is facilitated 
and the opportunity to influence the fibres mechanically is increased via the increased 
shearing forces in the suspension when the measuring cell is used to perform flexibility 
measurements according to SE 465 983. 

Modifications of the arrangement described above with reference to the 
drawings are naturally possible within the scope of the following claims. 
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CLAIMS 

1. Device for measuring fibre properties in a flowing suspension characterised in 
that it includes a measuring cell (10) in which there is a measuring field (48) defined 

5 between two limiting surfaces and a means (56) of adjusting the width of the measuring 
field (48), that the limiting surfaces have two opposing, transparent sections (60, 62) that 
allow illumination through the flowing suspension passing through and measurement by 
optical means, plus that the measuring cell (10) has an inlet opening (38) intended for the 
whole of the suspension flow and an outlet opening (40) intended for the whole of the 
10 suspension flow. 

2. Device according to claim 1 c h a r a c t e r i s e d in that the inlet opening (38) extends 
through one of the limiting surfaces and that an inlet tube (42) for directing and stabilising 
the suspension flow is connected to the inlet opening (38) and has a length that is greater 

15 than its width. 

3. Device according to claim 1 or 2 c h a r a c t e r i s e d in that the limiting surfaces of 
the measuring field (48) are flat and parallel. 

20 4. Device according to any of claims 1-3 c h a r a c t e r i s e d in that the limiting surfaces 
of the measuring field (48) are circular. 

5 . Device according to any of claims 1-4 c h a r a c t e r i s e d in that the periphery of the 
second limiting surface extends to reach an outer wall (36) of the measuring cell (10) and 

25 that a intermediate space occurs between the periphery of the said one limiting surface and 
the outer wall (36) to form a peripheral field (70). 

6. Device according to any of claims 1-5 characterised in that the distance between 
the limiting surfaces is adjustable in the range 0.5-5 mm. 



30 
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7. Device according to any of claims 1-6 c h a r a c t e r i s e d in that the said second 
limiting surface is part of a moveable piston cylinder (46) and that the said other limiting 
surface with the inlet opening (38) is stationary. 

5 8. Device according to any of claims 1-7 c h a r a c t e r i s e d in that the said outer wall 
(36) of the measuring cell (10) is provided with stop elements (66, 68) to limit the 
movement of the piston cylinder in an upper and a lower position. 

9. Device according to any of claims 1-8 characterised in that the inlet opening 
10 (38) is positioned centrally with regard to the said one limiting surface to obtain a radial 

suspension flow in the measuring field (48) with a pressure that diminishes in a radial 
direction. 

10. Device according to any of claims 1-9 characterised in that the moveable 
15 limiting surface can rotate with the aid of a motor (72). 

1 1 . Device according to any of claims 2-10characterised in that the area of the 
inlet tube (42) across the direction of flow is greater than the area of the measuring field 
(48) across the direction of flow immediately after the inlet opening (38). 

20 
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